Specific binding of tritium-labeled inositol 1,4,5-trisphosphate to human platelet membranes: ionic and GTP regulation.
Specific, saturable and reversible binding of tritium-labeled inositol 1,4,5-trisphosphate [( 3H]Ins(1,4,5)P3) to human platelet membranes is demonstrated. The Ins(1,4,5)P3-binding sites are abundant and display high selectivity for Ins(1,4,5)P3. Other inositol phosphates exhibit much lower affinity for this site. The specific [3H]Ins(1,4,5)P3 binding was found to be modulated by pH, monovalent and divalent cations, and GTP. A sharp increase in binding occurs at slightly alkaline pH. The monovalent cations, Na+, K+ and Li+ almost double the binding at 30 mM. Mg2+ inhibits the specific [3H]Ins(1,4,5)P3 binding. At low concentrations of Ca2+, the binding is inhibited, but at concentrations higher than 5 mM the binding is potentiated and increases by almost 5-fold at 100 mM. Similar pattern of the effects is also observed for Mn2+ and Sr2+. The specific [3H]Ins(1,4,5)P3 binding is specifically inhibited by GTP. Other nucleotides also inhibit the binding but at higher concentrations. From saturation binding studies, Ca2+ potentiation seems to be due to the conversion of the receptor from the low-affinity state to the high-affinity one. In the absence of Ca2+, the Scatchard plot is nonlinear and concave, and statistically can be fitted best with two equilibrium dissociation constants (Kd values), 0.19 +/- 0.11 and 13.2 +/- 18.1 nM, respectively, for high- and low-affinity binding sites. However, in the presence of 100 mM CaCl2, the Scatchard plot reveals only the high-affinity binding sites with a Kd value of 0.32 +/- 0.15 nM. The specific Ins(1,4,5)P3 receptor in human platelets could therefore exist in multiple conformational states to regulate the intracellular Ca2+ concentration.